Proteoglycan depletion of intact articular cartilage by retinoic acid is irreversible and involves loss of hyaluronate.
Intact sesamoid bones from bovine metacarpophalangeal joints were cultured with retinoic acid for 9 days and allowed to recover in control medium for up to 17 days. Retinoic acid (300 ng/ml) induced 91.8% inhibition of glycosaminoglycan (GAG) synthesis and 50.6% loss of sulfated GAGs from the cartilage. Retinoic acid also induced 38.2% loss of hyaluronate from the matrix. The synthesis and content of the large aggregating proteoglycan (aggrecan) were preferentially decreased compared with that of the small nonaggregating species. The aggrecan synthesized was similar to control aggrecan in size, aggregation capacity, and composition of its GAGs. GAG synthesis was almost completely restored in control medium within the next 6 days. The GAGs synthesized during recovery were slightly shorter than control GAGs and showed a higher ratio of chondroitin-6-sulfate over chondroitin-4-sulfate. Neither the proteoglycan content nor the hyaluronate content recovered within 17 days. The aggregation capacity of newly synthesized aggrecan was normal. However, the retention of proteoglycans synthesized in the recovery period was much lower in treated cartilage than in control cartilage (T1/2 of 17 and 38 days, respectively). In conclusion, the retinoic-acid-induced proteoglycan depletion was irreversible in spite of the restored synthesis of aggrecan with a normal aggregation capacity. The reduced retention of newly synthesized aggrecan during recovery might be caused by a lack of hyaluronate. This model seems suitable to study aspects of cartilage destruction and repair.